Expression of VEGF and its receptors VEGFR1/VEGFR2 is associated with invasiveness of bladder cancer.
Vascular endothelial growth factor (VEGF) signaling is frequently altered in invasive tumor cells and is associated with patient outcome. In the present study, we examined VEGF, VEGFR1, and VEGFR2 expression in non-muscle invasive bladder cancer (NMIBC) and muscle invasive bladder cancer (MIBC), and evaluated the association between VEGF and its receptors with disease characteristics and bladder cancer recurrence. Tissue microarrays containing bladder cancer specimens (n=212) and adjacent normal bladder mucosa (n=131) were immunostained using antibodies against VEGF, VEGFR1, and VEGFR2. The association between the expression of these proteins and clinical parameters including stage, lymph node metastasis, and recurrence-free survival were statistically evaluated. VEGF mRNA expression data were extracted from the public Oncomine database. VEGF and VEGFR1 mRNA levels were significantly higher in bladder cancer specimens than that of normal mucosa (for VEGF, p<0.001; for VEGFR1, p=0.02). Analysis of their expression at protein levels showed that levels of VEGF and VEGFR1 were significantly higher in NMIBC than in MIBC (p<0.001), while that of VEGFR2 was significantly higher in all cancer specimens compared to benign urothelial mucosa (p=0.001). Further-more, the expression of VEGFR2 was significantly higher in MIBC, as compared to NMIBC (p<0.001). Patients with higher levels of VEGF, VEGFR1, and VEGFR2 tended to have poorer recurrence-free survival than those with lower levels, but this was not statistically significant. Our results suggest that alterations in the expression of VEGF and VEGF receptors are associated with disease stage and recurrence.